A homemade chicken liver baby food (CLBF) that meets infants' nutritional requirements was developed and its acceptance by children and their mothers determined. CLBF's nutritional content was determined by chemical analyses. A blind sensory test (ST) by 50 infants 7-12 months old and their mothers of CLBF and ground beef baby food (GBBF) was applied. Mothers' preferences for liver and beef, answers of an hedonic scale and infants' acceptance were investigated. CLBF met the nutritional requirements for infants. There were no significant differences in the ST between the CLBF and GBBF, either for infants or for their mothers. There was no correlation between mothers' like or dislike of liver and the ST scores. Infants tried and liked the CLBF that match dietary recommendations and could help prevent iron deficiency. Mothers, on the other hand, demonstrated an 'I don't like it; I never tried it' attitude. K E Y W O R D S : iron deficiency, infant nutrition, iron, dietary, nutritional requirements, nutrition policy.
I N T R O D U C T I O N
Iron-deficiency anemia is currently one of the most prevalent nutritional problems worldwide. The World Health Organization estimates that the overall prevalence of anemia in children aged <5 years is 47.4% [1] . In Brazil, the proportion of anemia in children aged <2 years is between 50 and 83% [2] . Children <1 year of age are the most vulnerable to anemia because of their high needs for iron. Furthermore, their gastric capacity is limited and complementary foods are often poor in iron content. Therefore, efforts should focus on providing meals containing highly bioavailable iron in adequate amounts.
Chicken liver has the highest content of highly bioavailable iron-15-25% [3, 4] . A study conducted in Norway with children <1 year of age found that an increased frequency of eating chicken liver positively correlated with increased iron deposition [5] . However, there are many beliefs and taboos related to infant feeding that prevent the use of some foods that may be good sources of vitamins V C The Author [2015] . Published by Oxford University Press. All rights reserved. For Permissions, please email: journals.permissions@oup.com and minerals even if they are available for the family's diet. For mothers, the child's body (internal organs) is in the process of formation and growth, and in their opinion, the introduction of food must respect this development, beginning with foods 'light', 'delicate' and 'soft' and gradually changing until the infant is able to accept 'normal' food consumed by the adults [6] . The choices of some foods over others in different regions reflect food classification systems that are based on socioeconomic and cultural values that indicate what should or should not be consumed in different contexts [6] . Chicken liver was cited as a 'good' food for infants only by mothers of the southern region of the country [6] . Foods disliked by mothers tended not to be offered to children [7] . Such a good source of iron should not be underused in infants' diet. We hypothesized that maternal disliking of liver could be owing to the 'I don't like it; I never tried it' attitude [8] . If true, our results would aid health professionals when advising mothers. Thus, the purposes of this study were to develop a homemade chicken liver baby food (CLBF) that meets infant's nutritional requirements for energy, macronutrients, sodium and iron and to test its acceptance by infants and their mothers in a blind sensory test (ST).
M E T H O D S
The study was carried out in a Basic Health Unit that provides monthly routine pediatric care located in the city of Guarulhos, Brazil. It was approved by the Ethics Committee of the Universidade Federal de São Paulo. The city's Department of Health also gave its approval. From the daily scheduled medical appointments, the mothers of infants aged from 7 to 12 months were invited to participate in the study. This age range was chosen because children at this age have typically been introduced to salty baby food and also because this is the age-group at highest risk of anemia. Fifty pairs of mothers and their children were selected. Starting at 11:00 a.m., the motherchild pairs were assigned alternately to the experimental or control baby foods in the food acceptance test. To participate, the children should not have been fed at least 2 h before testing. The mothers answered a questionnaire about child age, age of introduction of complementary foods and information about the child's dietary history. The mothers' food preferences were asked, including their like or dislike of liver and beef. Mothers who agreed to participate gave written and informed consent.
Development of the baby foods
The two baby foods (experimental with chicken liver and control with ground beef) were prepared in the teaching kitchen of the University of Guarulhos. The ground beef was chosen as control because children at this age are usually familiar with it. The recipe consisted of potato, carrot, spinach, meat (chicken liver or ground beef), onion, soy oil and salt [9] . The recipes amounted to 300 g to be used in two portions of 150 g each, for lunch and dinner. This quantity was calculated considering the gastric capacity (30-40 ml/kg) of infants in this age range [10] , an intake of 11 mg/day of iron [11] , a 1.1 mg requirement [11] and a source of highly bioavailable iron (15-25%) [4] .
As a framework to assess the nutritional quality of the experimental baby food, the nutritional composition was defined according to the guidelines of the Commission Directive 96/5/EC of the European Communities [12] (even though they are intended to processed cereal-based foods and baby foods for infants and young children): protein (minimum 4.0 g/100 kcal), fat (maximum 6.0 g/100 kcal), sodium (maximum 200 mg/100 g) and iron (6.0 mg). Energy (minimum of 80 kcal) was assessed according to Dewey and Brown [13] . Iron (11 mg/ day of iron) should meet the Dietary Reference Intake [11] .
After adjusting for the adequacy of nutrients, the amounts of ingredients were standardized in grams and household measures using a set of measuring cups and spoons (Box 1). Cooking was standardized for medium temperature on a domestic stove. Raw chicken liver was blended, added to the other ingredients after 20 min of cooking and cooked for an additional 10 min. This technique resulted in an appearance similar to that of cooked ground beef. The control preparation was made with the same ingredients and amounts but with lean ground beef instead. Lean ground beef was cooked together with the other ingredients from the beginning of the cooking.
Chemical analysis
Both the experimental (with chicken liver) and control (with ground beef) baby foods were analysed for water content, protein, fat, ash, iron and sodium chloride [14] . The water content was determined by heating the samples to 102 C until a constant weight was attained. The protein level was determined using the Kjeldahl method for determining nitrogen content and multiplying this by 6.25. After acid hydrolysis, the fat was extracted with ether using a Soxhlet apparatus. Ash was obtained by incineration at 500-550 C until the ash was carbon-free. From the ash solution, the iron content was determined by a spectrophotometric method, and the sodium chloride content was determined by a titrimetric method with silver nitrate solution. Based on the atomic weights of sodium and chloride, the results of sodium chloride were divided by 2.5 to convert salt to sodium. The carbohydrate content was determined by difference. The energy density was calculated by multiplying the protein and total carbohydrate content by 4 kcal and adding the result to the fat content multiplied by 9 kcal.
Acceptance testing
The sensory testing was blind for the participants. Bowls containing 150 g of each baby food, either experimental or control, were previously prepared, labeled with randomized codes (known only by the first author) and kept frozen. On the day of the testing, trained undergraduate nutrition students, under the supervision of the first author, took them from the refrigerator, marked them with the names of the child and mother and heated them in the microwave. Then, the baby food was offered by the mother to her child. The mother was advised to not let any food drop on the floor. When the child was satisfied, the bowl was weighed to measure the rest. All feeding processes were observed by trained undergraduate nutrition students. The infant's acceptance was measured by plate waste in grams (defined as the quantity of food served but not eaten) and by the index of waste/consumption (ratio between plate waste and the quantity of baby food served expressed as a percentage). After feeding her child, the mother performed the ST and blindly tasted the two baby foods (experimental and control). She, then, answered a Likert scale of 5 points [15] (1 ¼ dislike very much; 2 ¼ dislike slightly; 3 ¼ neither dislike nor like; 4 ¼ like slightly and 5 ¼ like very much) to rate how much she liked the food. At the end of the ST, the mothers were given a leaflet with suggestions for substitutions of food items and a set of standardized household measuring cups.
Statistical analysis
The Mann-Whitney test was used to compare the infants' acceptance of the experimental and control baby foods according to plate waste and index of waste/consumption. The same test was used to compare the mothers' scores of the experimental and control baby foods in the ST. The Kappa index [16] was used to measure the agreement between mothers' like or dislike of liver and beef, answered in the questionnaire, and their score of the CLBF and ground beef baby food (GBBF) in the blind sensory testing. The significance level was set at 5%. The calculations were performed using SigmaStat for Windows v.2.0 (SPSS, 1997).
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Ethics committees Ethics Committees of the Universidade Federal de
São Paulo and Universidade Guarulhos. Guarulhos's Department of Health gave approval for the study. Table 1 , the two groups were homogenous with regard to the characteristics of the infants and their mothers. Table 2 presents the nutrient content (determined by chemical analyses) and compliance with the dietary reference values of the experimental and control baby food. As intended, the experimental standardized CLBF met the dietary guidelines. In Table 3 are the results of the ST of the infants and their mothers. There were no significant differences between the experimental and control baby foods, either for the infants as for their mothers. The results of the Kappa index for agreement between mothers' like or dislike of liver and beef and their scores for CBFL and GBBF in the sensory testing are shown in Table 4 . There was a negative index for chicken liver, indicating that there was no correlation between like or dislike and blind ST scores. In contrast, there was perfect correlation between mothers' beef preferences and the response on the ST.
R E S U L T S As showed in
D I S C U S S I O N
Iron deficiency remains as one of the main worldwide nutritional deficiencies. Home fortification of complementary foods using commercial micronutrient supplements has been proposed as an important action in preventing iron deficiency in the infants' target group. The effects of the supplementation approach are larger than the effects for educational approaches [17] . The advantages of supplementation are that the dose of iron can be tailored to the age of the infant, regardless of the amount of food consumed, and it requires little change in the families' dietary practices [17] . However, families will depend on a governmental policy to distribute the product to have access to it. In this study, the approach was to develop a standardized (according to domestic measures and cooking techniques) homemade baby food recipe in which the amount of iron was adjusted to nutritional requirements of infants aged <1 year. However, efforts in providing meals to infants that contain highly bioavailable iron in adequate amounts could be impaired by mothers' own preferences, which may limit foods offered to children [7] . A study conducted with pregnant women about the diet intended for their child in the first year of life revealed that 82.3% had no intention of introducing liver into their child's diet, which is most likely because they themselves do not eat liver [18] . The formation of food preferences is a complex process, where not only the foods tried during the transition to the family's diet have an influence but also those tried during intrauterine life through the exposure to the flavors present in the maternal diet [19] . In this study, the negative result found in the Kappa test showed no agreement whatsoever between mothers' like or dislike of liver and their score in the sensory testing. This finding was strengthened also by the 5-point scale responses; there were no statistically significant differences between the scores given for chicken liver and beef baby foods. In other words, mothers 'don't like it; never tried it'. The infants, on the other hand, not influenced by their mothers' dislikes, presented the same preference for both baby foods, chicken liver and beef. These results show how strong prejudice against some foods could be. Feeding behaviors are anchored in a large complex of beliefs that influence what, when, where and how people feed their children [20] .
Some limitations of the present study must be acknowledged. It was conducted in one city only. Therefore, its results might not be generalized to the entire country. Others regions and countries may have different food habits. Although safe in Brazil, the recommendation of consumption of chicken liver for infants should still be cautious to other regions of the world where health-risk-related substances such as growth-promoting agents and veterinary drugs (antibiotics) may be present in the animal livers [21] , resulting in a potential serious threat to human health on exposure to these residues. The Brazilian government permanently monitors 28 of such substances [22] . The strengths of the study include the development of a standardized homemade baby food, nutritionally adequate, expressed in its actual composition as determined by chemical analysis. Home-prepared foods do not always have an adequate nutritional profile, even in developed countries. A number of studies have found that they have low contents of energy, protein, fat and iron and high levels of sodium [23] [24] [25] [26] . The use of standardized recipes may maintain homemade baby food nutrients within accepted ranges. Furthermore, results demonstrated in a blind ST the differences in mothers' and infants' attitudes toward chicken liver. Mothers' reasons for not feeding animal livers to their children should be investigated.
Health professionals should pay special attention to strategies to overcome maternal prejudice against some foods when advising mothers on their children's diets. Mothers should be advised that they should feed their children certain foods regardless of their own preferences.
C O N C L U S I O N S
Infants tried and liked the CLBF proposed in this study that has a nutritional composition matching dietary recommendations and can be a source of iron in infants' diet, helping to prevent iron deficiency. Mothers, on the other hand, demonstrated an 'I don't like it; I never tried it' attitude.
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